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(54) COMMUNICATION APPARATUS AND COMMUNICATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide radio transmission for 
information or program data with higher secrecy, without the need 
of private key transmission. 

SOLUTION: A received digital baseband signal is supplied to a 
baseband demodulation/cipher decryption/private key generation 
unit 22j or aj>rogrammable demodulation unit 22o. At the baseband 
demodulation/cipher decryption/private key generation unit 22j, a 
private key for decryption of a demodulation/error correction codes 
and for encryption and cipher decryption is generated, and cipher 
decryption is conducted to output the decrypted cipher as 
information data or a modulation/demodulation program. According 
to the modulation/demodulation program, a 
modulation/demodulation device of the desired specification is 
configured. Transmission information data or program is processed 
for encryption, error correction encoding, and digital modulation by 
the private key at an encryption/baseband modulation unit 22r. The 
encryption/baseband modulation unit 22r outputs baseband digital 
data. 
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fctt±KBf^rW^^*Hf«T- * UTS 
[»*«23 *W^**yrja»»*«MWJfcttJfl 

•9ft«:tf«r5*Si:**f'6imMHI. 
Clf5R3S3] WH-O^firyTIBHfttB^JCffiffl 

Jbffi8H&&£fflV 7D^7 Af-? fcflWfls LT iMfi 

*«« L-ca^itMra^Rfc **rr*afitsa. . 
wnoiHaw^T, jJMwsMsafcwrawea 



H*R3I5] mil. 2, 3*fc(i4(=8*Y?. 
[19*116 ] ffiXm 1 , 2, 3Sfcli4£i»tYC. 

[M*«7] M*Jll, 2, 3Sft<i4(C33irc. 

ssossEra 7r-fw feu jjE«adBf»tt * 

f|/^7-y h tiieSfir-?^^ -/hi f)<mfZ\mzm$ 

a»»»tt*iije-*-&a{8«a. 

[«*HI8] IB^iSl, 2, 3J«;4CfJ^T. 
^laSeotfOfi-^A^NM a -y h •» #)1>Z'$> 0 » S*flT- 

iMi'gm-T—r^tr -yhk tfm&mzffi&LxwHsti. 
in** 9 j mmi. 2. 3a^i4(cfe^T. 

VSltf S-f-^^7- •/ h b%miZ±Si>U o^yy 
H<;kox d -v V i Mt& L . &mi- i^n^hy 
t^mthiM o -y h vy^/Ut S^H«C=BI«Lfc^. 

±Ea3E7"D 7 r -f ^4fcli±EffliHSc»e*"iS»*- S 
iiftilS. 

iiafBBncOft^-i: LT P N jR^IS-fiSffl^Sae^a. 

If^JSK 2. 3**;li4K*5Vvt\ 

tlS^12] If^Jil, 2. 34fcl±4tfcViT, 
? n/i r - 9 W L X Sf5 2 0^*t?-^T'«^-(W) ! 
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* 3 &S8UIfi is* t Afcfc(t h fcttSSlfl isx r a Cfc if 

v , ±£1tniMNatfc orates* 
88<5D5I5£7'n 7 r -i /V£fiBS&t 6 Xtt -y 7 b . 

Xf-y 7' k» 

*fc«r ff * 3 7. t >y r k £#-f « Sift*?*. 
(lt£4f 1 4 ] B&R— 60=^ -v y r«*R*IMMHfctt 
ffl LT ffcOiKIgSS k «MSraa«fc J: WIfcaffilCfT' 

5: o mtmm^^Mzmf *> mrnxmizn v ^x . 
oawfwca^ivc. ±ie<i!j^jifs^Sko^oets 

BOJ§J^#tt£*5E^£x-f-y7-k , 
j£StLfc±i^»Smix*>*gf!&J81ItitfR. tg^jfffSfcJ: 
tffiMflHfc%«r<i:fc-o*JBiv^ ig?^5r±«-r 
Z>xfv7b, 

mttft * o *t •/ 7*k * Irt £ jlfty? S£. 
[ fS^JS 1 5 ] B&|3]-<7)* * 'J T^iS[l&i£:B*>r»J£fI 
ffl LTfficoafi^lfc WP B lT'jMfMfe J:^SftS-2£5{=ff 

y v- H >7x TO-g5^^(i^:gEA^ro^9^^^lS 

K^igrD 7 Y-jjvzim-f&Af- ••/ 7t . 

^Lfc±B^rn7T4/UO»*SHWlfflL «7)fi! 
±B£-rsx-f-yrk. 

±ianm £ t ro ^7 at- * £ et^-rt l t Jiff 

LT8HHfc£ff =5: 3 y Tfc £• 6 ilfl* 

l 6 ] b&|5]-o** y TTOHBttewMWCtt 

Kc 3 ^^ifiv-xf-Atcfett 55ifi^rax-J> ->x . 

y v- H * x TO-SS i £ (2£gB A<7'o ^ 7 A?«6«r IMI 

«k-?T. 0ria<^tSa«y7^?rim-ri,J:eHL^iift 



B^«8«ft 1 »tt*«te'f *^f-yrt . 
t e ffl«flHB<OiJc J S: < k *>-o£ffl WC , ttWBfc£JiW 

£7f-y7*k. 

±ie«5SeaSrffl^T7 , n^5^7 i -^S:B&^-(fe;L-CjSfi 

& sft lt fi#ft^«t" -:xx-y7k 

[0001] 
[0002] 

N (Local area network) r!te^k-f l>^i!l**JSilfi^ 

XT-Miftg-coRh-mm^J yy^co— ofcMf i k 
ffi±1-ZKhbiZl3.S&%m±<£&X't>& . 

[0003]-^. jg^„ y7h^iri»ifi^f 
*S5Ifl->.X-rAkfi. m&mm->xr-^r^j^Mt 

LXV7h^*TXisATM.WmZ%mt&ZblZ£ 
S3g-rscifc*«jftgkt*0. ifc. ^acOiiftyj^^S 

a. *fi±a2U^ ffi^f • isfi^jg^tt, ffinx hit 

[0 004] ZOMttemzli, V7h^xT*H51fiet 
ITrT'tt, 7-f?07'n-t7t J rDSP (Digital Signal 
Processor) Of- vT^ 7t;(5F PG A(Field Programmabl 
e Gate Array) S-ffiUT-f-f ->'^/Hte^jafifflOrD^ 

y7.h-/PLT. W«<rrtm*m-<r>;\-YV3LTX'3k 
mz^m-t&zttfx-zz. mt\fV7Y*7x.T*4 y 

X \— )\s-ti> ZblZiiX. PHS (Personal Handyphon 
e System) -^J&if^fg. ftp*] L A N (Local Area Networ 

Mmnm&ummmttz l^am&mmzxmi 
-t&zb&x'Zii\i\ a— misi-«)*awi3iaaisi 
hftiztnm&comfeir&^uyjA. $: >7.b-;u 

5 ' k «fc o TIOTfi =5: 0 . 8&tn a h Srfi'JirC 
[0 00 5] iCot. V^h^xTililljifi^X-r^ 
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[00061S1 a*. Bt«. I£5&£. s? • 

#«V 7 h^xT^ffi*gg£^-7^Tl$g2l.-C*r 
iH^*X-^'>>-a-K-r-5.*at:-J>S. |gl<07fi£{±. 

1 fc J: IS 2 c07f & fc JI& 0 * iJffl**<?I^S < 

[0007] v?h ^ ^Tmmwtwiyp-s-hMz&mt 
$fL&7-oi/5A<±, x-ttfftfS.Lxwmn^&t'g 

LX V 7 Y +7 x TcotSta^ VD- FtfffSrfah-i fc <K 

«o%&T-(i, a— f Atz^gf mz&ttmmi**- & - 

[0008] JjLhOJ: 3 SrtitfBT-'-:? i: V 7 b »7x Til 
ttilft xXfA Kfc It* ro X 7 A<D«&gtt£ l*Lt § * 

cttx^h. mii,s-mm%&fflm&jy£<r>taf&.x'$> 

d^^cOft^W^Bg^{iRSA(Rivest-Shamir-A 

diemnj^^s. Afflmtmrnmiibhizmimx' 

tffifcoj: d izmmZtiZVtiliZCKW M 1 Kfcv^ 

t. m«ffi^i atfa§-smmx'mm?z> : ?fe<otfmT- 
ivxux-hh. ®m&\ cvfcm$zx'$>*), m*m 



[0009] H2»i. Hg^<tl|tJ<);t>'fS^tSlt LT. 

i^^ft^W^CTIiDEStData Encryp 
tionStandard)fc i.Tf* DEA(Data Encryption Algori 
thtiX'h*). Ztl?tl. ANSI (*EBtf§tS5£. Amer 
ican National Standrds Institure)t I'SO (EDPSS1I 
^S-fbtSti . International Organization for Standardi 
zation)TWWk«f*LT^i. f8$ttii3K4lffi2:5AH 

^zwitmzntzit&fzMz. «8-^mmiz9t±r,xmE. 

fc« V 7 F "7 x TXh h . #5BflF# 2 b #B^S§-fcT;t-:* 

y XA-c'fe h . #s?.?¥^ 2 c i±&m&x'$> o . «sb» 
2 a j±«t«nc«»t s &mtTiv =r y x a-c-j> o . fs-^- 

m-ttchhwmzm^x . 2 eT^-rrefg-r 

[0010] 

&KJrr&^tt* ? s>2». sit. wm&n 

[00 11] L^'-dT, ^O^H3«7)Sa<jlirSli2iS<50 
[0012] 

If^lO^iJ:. B&p]-co^E-r y TJl^Sfc^ 

ztttzn^ommmi'XT-MzMf&MmitMizii 

®.<tyytz< tt>— oim^x. w®m£&&-r& 3 z®. 
t. wmim^xtt®T—?ivs^itLXimL. z 
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[0013] tt*a2*>»!IHi. B&|5|-<9*^ UTJUiS 
afcsMHWtettffi LTffi^MflSSSkOfSrc&flfc itf 
*Sfc^tefT*3aaafiS'*^Ate*Ht*a««B 
fcisvvc, EBn<Ofir-*Kas-^ir»T, ffi!<OiIfIiiak<ora 

&1W*>aS&flffiff, ^7J'tffl8fcJ:0 f i4fflffl««0^ 

tJav^TflHBf-^t^HHfcUTaMIU. 4fctttt»a 

flWR<02^Sr< fc fc-ofcawc . Z>mi5 

[0014] R*a3aSMili. WH-Odf-r U 
*SBS4MPJC«ffl LTffi^iifiHa fc «0iaca«*» itx 

Af-?i;i-)T. aaaaaafi:fc$&ft3H-*J:3 

fcLfcaaaacjij^T. Bttt^fi^t^v^T, f&o 
*flHB*jj:o f fflffl««<io^<tt— 3*av^x. tea 

aaaar**. it*ai 5<?)», &ai,*:as7 
o7r>r/w!)a««H««. aaaaa 
'j?%<tt>—?&m^-c. iBaat^a-raaa^ire 

coo i si naa409amu. wa-*>**>jrjij» 

t «s«=ff a aaa« S'x-r a t jstt * aaaa 

?f> -r>X - J ^ — K*7x T«0— Sit tz\±±UtfW ^ 5 A 
At-'- * t,z i -7 x . aaoaaafi^ift i 3 

cLfcaastacfcwc. macom^zm^x . m<o 
aaaa* aao£aaaa&atttt*a&-*-&¥& 
fc. aaLfca»atttt*>a*sflHit*L 

* fc««LT«^fl:*tT«r-5 #gtfc ^#-T6a««aT 

*>s. aaai 6«>ami. aaLfcaanttttaa* 
a«aw. a^««fo«tt^ttffliB«^*< k «>— ?t 



[0016] ZW&tyXU. m&fcimcr)]m7W7T 

17-07 r -r frtwiffimmtfr^wikeymmi: 

[0017] 

'[jM&mteam] - nrnxn-mmmizn vc jy 

<0ffl*afc3^*-*Jfc*>fc:»i. a«Afctt*a«>2**) 

m®mt*t>i%mmiztt ixmmz niwtwT 

y Tizmmik aiaa*>6*a*c*f Lxmrnzuzw, 

i>cr>k-t&. 

[0018] &«A>'|?ccm (iiJjf lGHzlSLh) cov-f? 
ojft, 4fcli»Sy«*(3 0— 3 0 0GHz) OS y* 

*aaufc«*, ^jfi^t**^c7)iiis<5iKK^E^Bg 

kWBO^WIWttfcA-jTlWtliBS^JH^kSaBrrft. 

SiS^kflilOJS^com&effiS&^lxk 
!4a«Wr*&kW5r-»i-*36»6. -e^*iSfS«i«S<0!tftt 

iii2W>T«itftt«>C f? 3 £ k S . 

[00 1 9 ] 0311, &lfHtafi££tt*«ttf£a<?> 

a^$-^r. aa«3 ak«i5fe«3biBteu. a®^, 

fzmmm-<m o a«r»t 5rao rear* wwi* 
<, j>f.t9>s*iS](=s:wsfL, ^»^3b^a:»fii*-r 

*B»»3c<0tt{=b*/>3dfcJ:6Ra»3e. SIS* 
3 ftck'cD&WMmz Jt SRSfift 3 gj^SS*® 3 b Kid 

ari. 2^i^K(iflfe{ct,ma* j am!i5!ioft^k'tc«to 

^3F«>-tt«rif-ca«*<*4>«9>**rtlKa->T^<aSL 

ist*isic#itrs. £*ifetfDatt«*#i-r*i(=e»»*< 
a**fc». a»«fcidai-&B«a*«**s. -ewes 

kUT»i6^T'{i?'Ja^PaoiS ; 5:SV^<ot,oajS (S 
KK) «oafe-&*>-a:S:S(i-r&£k{C'S:S. £ix*-?yP 
j-JVVXktyJk. 

[00203 a^ea^anoKifMfiMK- * zkizx 
oau^x-yv^tff^fcaafcSra-HRawra* 
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7 1 - try rriziiVh'zmm^n-sffiwmmz^ 
x \mm:*mkwm Liz2 *<r>r yr-tx^m t tz 

GHzfc-^tKf A = 1 5 0mm, A = 6 OmmT'fcSA' 

•e*U 7 5mmi: 3 0mmt^S. 
[0021] ffii&oejsmtttia, l$fg|*Ii£TSl$#l.S 

0 Ok # {c§t>SS* 5 ft'hTSfttl** ? fe*;(7)it^«A J 
h. 

[ 0 0 2 23 V4 ?o&k 5 UiftKfcUT. ilSTa:? 

tttw, ia5 , ;*>4.a-tv^^-r-T ; si^2o 

$>0. flPMEffitjATtiflt 
[ 0 0 2 3 ] -f yJVVXfflgl±Jffit&0)XH b5A£ 

zzx\ <i wxi&zmmt & ft^> o (- . * 

^Ur&eBffiK ! lttt<^V>gBJOPN(Pseudo Noise) 
(M^qkfeHrJttlS) "CS6BU tfe£llfi**i* 

. «»»■«*, .«M»tH-*>p N«-*k«« 

[0024]i5tl jSiro^r-f^jBlScr)^*^ 

HMcSftTV**. PN^d«oai7Jt'-yh*<BPSK(Bin 
ary Phase Shift Keying: 2 fflfifflffl^P) S3IS85 
btCj;-oTBPSK^P$fl.S. B P S KS3HSS5 b CD 
$&}mv+*-s*iV mWLft) <?>T4 S J9)\>*?~9 I 
-DtQ-f-^y^ (BS£fifc#) <of< y^p-f-^Q 
- D #*ivmD/AS38&5 c KJ: oT^AV H 



5*1f5 f fc*2AttllM5glCj:o?**!JrjlHft 
[0025] 06<±. 11707 r-f ;Ui95g^* , )<?5S 
{liftoff #iiffi$-tf =5: d . o-y-fXTxrebcodJ}} 

e fcft2MHHM6 f £J:^T*IMttB#flr9li. 
Ffl^CSSfcSftS. A/D3E8l86gKJ:-?-ti5f-V 

jt-T-flz^mZttZ. Z-f-ty^WiTiiSfiVT- 

iufcO fc R8<0 P N?&£& 6 i # B P S K SflHI 6 j t 
J:-oTSSiSfi, B PSKtiS6 j *^Ot •* v?^ 

[00 26] EB7U, mfcZtitzftrnmruyTJiV 

co-mztt. ^yycommimm^m^mt. 07 

A*jJ:VHI7Bti, -en-ffL^iiSra^r'f/^S 
^^HSt{K^^^?iJT-^ 7 a tm&SLftn&imw 
-^7b^^f. H7C«'J:t«a7DJ±. ^n-fir^ 
RofiHfllWj^fetWLfcCft^aftRW-T 1 -^ 7 c k{4 
«<0l*JRMf r -^ 7 d $r^-f . 
[ 0 0 2 7 ] <XK, «*«5^»»<0««»»ttlCOV^T 

5-DFT(Discrete Fourier Transform) 3. ?zl±F FT (F 
ast Fourier Transform) tCi r>X fflmtt%t&<OWMgil.T 
—?t,z$mLtzl>cr>X°h&. H8li. FFT&ffifflLfc 

ii^oit»#&* srr . 0 6 tc* Lfz^mmm^mmm 

-CFFT8blcA73-ri». F F T 8 b tiHzffllSfrvmmH 

[0028] KJLh^lSB^Tii, Q|5fc5*U:j£ffl8K 
k, H6lc^L^(l?iak?rftfflL^@efflimt1ico 

j£Kov>TiE^ft. iSfi«8TJ±s 05OPN^S5 a 
tBPSK 5 b eotfcb 0 tcr < ^;HS»S Wi: 
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[0029] WIMTIi. A/DS»Sfifca* 

t < i??)VT—f Wkt LT . 064><oaSKfflHH6 
h. PN%£f36i. BPSKS9K26 j fcft*.T09 

a{C«koT^'5WU7-*-^^^?n, FFT9 
biz* ■?Tffimi.m&W7 \s)Vr-9 X(f)C5C&S 
*4>*fcWHKLfcR»ffl*T--*y<t)9c# 

* LTJSjimiI$T-?Y(f Hc^t*. X(f)£Y 
(f)TKBW**T &-T fc KJ: oTgJW^TOKRttttZ 
(f)$r^y>Sit*<T-§&. -T^h-h, Y(f)Z(f)=X 
(f)OWffit=»"5. Z(f) = X(f)/Y(f}V^-5. 
[ 0 0 3 0 1 0 1 014. fi5lWM)ffliHR»tttf)WS-w 
-f. *^5 7WlM«4ffli«R*fl%f . El OAfcJ:T/0 
lOBii. -e*l-fixiS«@c03i!£l&# 1 0 a £Jt&j£# 1 
ObJit. 01 OC*$J:I>'01 ODIi. g#J&H<7>x 
-^*^ftscL^m^co#tt 1 0 c fc{2ffi<?>#tt 1 0 d 

■ [00.31] mi\,zmLtMmmyuy r ^)vb. m 
immw+mzmtixittvt&wm. i . stem t Sfi 

ISfUfc-fiXtf. iHfiffi!li:SfI{i3* ? ftWf «.«J«S2r*« 
T*£i:a«riSi:«:&. felTtc. e*H03IS7D7T 

[ 0 0 3 2 ] 0 1 1 (4; «Afll«*»feieaMIS-±lftt : * 

U;Pf-^*«MA»Nffi»jH«» 1 1 afcAflS 
MA^Naj^SSlRSl lali MfflOjBErQ? 

r /l^fc^ftSH^Ofc*^? IwU-r-^O+T'. 

«7J#Jt«W*£ l » N m?)-?- 9 £ 38? LT tWrt S . 

07<^SSro7T4/l^fflT'(4. t,. t». t t . ■ 

T-^T*$>S. CKO&tR&l 1 aT*3H£$*UtNfli<oa 
Srn 7 r A* fc«i««R»tt<oa*/'C9 l^/Pf-* 
• «<#S±j£SSl 1 blcA*J$ftT«Hggt* J 4y£ 

COO 3 3] 01 214. Mfettm>w®mi£j&-t*> 



W^WWr-^'MA^Nffi^SitRtSl 2 a(CA:*j£ 
*U>. MA^NHJ^glfRSl 2all MJIOSIS7-07 

i^MSl 2 a-C-a«?$ix>tNffl<?3Ji®ro7T'fyl' 

±fi&H 1 2 b K1A7J § tlXiWmtfZJ&ZtLZ . 
[ 0 0 3 4 ] 0 1 314, filffiffif8ft>6fHMte&A'*-£ 
fflfi££ijrf . jISt-d 7T-fM tt4Jil&gt<HH4tf>{!Ha 
W^Wl^-^'MA^Nffi^iyiRm 3 atA^I? 
ftS. MA^N{iS^S{RSIl 3ali, NHl0jIg7-Q7 

V^N £2SiRLTai7rt& . 

i <7)iS«#s 1 3 a T-JSiRS ttfZ N fflf)iIS7*o 7 r W ;W 

&JSH1 3bt=A^$^TI5^1A ; ^;^^S. 
[ 0 0 3 5 ] 01 4(4. MA*Ntfcft3§#?#g<7)8tj£0iJ£ 
^-$\ M2NttS. Mffl^A7JlS^7 i -^{4^fl.-E' 
tlCfifttTEIHU 4 ai -l 4a„(3A^^fLTm^* < ff 
3Il£/U> . W£HrA*T-*##** 1 <»>jl : T—9<n9k 
a , t JsggJcx- 9 b ! t *» 4, . ^^ffffSSS 1 4 
a,t4. ( ai « + b,*) «50ja»c«J:oT.11ASrfh»-r 

H-glL/^^fa^v^T'^^-fftilffllfi^^Sl 
4 b t~A?J $fLTm^cOJt«a^v^N<aoA^«*liC-r 

7;H-71/;tl 4 c!~l 4 c n tcWLT(4. Mffl<7)A 

,~14c„{C«fco-CSi«LfcNfflC0A^tt5Ria-f-^* s 
[00361011. 012. 013 t-eft-ffuriSix 

wma&tniib. 12b, 1 3bnm^-o^x$ 

[ 0 0 3 7 ] 01 5(4. ^7J • M&S&kl&.2lr 1 1 bcr)l« 

mm****. nmco&% ; gi'r-fi£*ti?jxig.jin&® 

851 5a, — l 5 a'M-fcioT.^tfffWSix*. ff»L' 
fc«J«4^A*HdW» 1 5 b (z A^3 5 ft«A«U*SA 

^t/S^-T-^^tTS^FftHSSl 5 e,-l 5 e K fc 

j: -9 x&=F<w<7£>ti . -tfieft. p tr >y b cr> t' y b mm 

[00381016(4. 015 Tttffl Lfc«*tHWSI» 
158,-15 a.«oM$MZ^-t. A^Sfl^f- 
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9bfm.T—?Z2mm\6*, 1 6bX'Zti?ix2 

mLfcmzmnm 1 6 c x-tmtxm^m.t Lxta^-t 

[ 0 0 3 9 1 H 1 7 li. H 1 5-CttlB LfcJtHfcElB 1 
5e,~l 5 e H 0)®ftm*7f:-t. iCT<iP = 3, ~tKc 

-£\ ffiflt'y h^lt LT (101) j^'Jti^^nS. 
[ 0 0 4 0 ] a 1 8li, t'-y hS-&»fOffl«ff!Sr^-r. 

-Hx-mpfc-ftUf. -?-ft£>$-fS-&LTNpt*-y h?>T 

(10 0). 2SB«0f-^* (001) . 3 
#g<y)7-'-:?£ (010) . N#gc?3ir-^S: ( 1 1 
1 ) b-ttlli. t'-y h^Ss^aa^JJi ( 10 0 0 0 10 
10 Ill) fcfcS. 

C0 04D ai ai 2-ciefflLfc«i-«5aHPi 
±*»i.2b*>«jsfl£jfti-. N««a*WB-5*-*«> 

HRjaWh&^UjJllJHIl 9 aKA^SfV *A»iHt* 
SI 9 al=J:ora^#0««flOl6*l36«««>fe*l.. 
jffl&fi£##£A:tttaKf§ 1 9b{cA7J*^- £A 

uu>. nm&<r>immm. ! &\ 9 c^tts*^ m 
wa&ftco&mmxn 1 9 a zmm 1 9 

tut. &$icozix?i\cD^m«izmtf*#> hixh . 

[ 0 0 4 2 J **>fc¥*WB«Mfc:J: -pTHSCAtjt-^ 
fc«giaA7]7-'-^* 5 -eix-eixiBi(t$ix-S.. l$jrS19 
ej-1 9e„fcJ:-?T. Nffl<y)|gaA*T-*tf>**l.-? 
ft*<IS^#o¥*$i1i1ITI$I!L3ft-& £ k X\ JEMtt. 
tfKZtih. Rttb. |$3|t»l9f 1 ~19f M fc:J:-> 
T, Nffl«jfl^*^-^»**t< t *i* s fflWE»«W 

Sft*§Silt7r'-:?#IS£^S^fc.l5]8&l 9 g,~l 9 g N 
Ci^pt'v hcOt -y flS^$tL. t' 

•y MS-&S1 9 i KATJSft*. I§]&£. IB&fkSft*: 
J^fCT - 9 A^coa^ffcllffi 1 9 h , - 1 9 h M X -> 

Tpt'-y hcDt'-y h#MC:4-*l?*UHft3*U t'-y hjg 

£&1 9 i CA*8h6. Slftr-^fc.fcMSaT 5 -*' 
tft'-y hJS^s 1 9 i CJ: -> Tfe&£ilT 2 N p t' -y h 
LTtBaSft.*. ai 9£fett61? 
■fhtUKt t'-y h*£-£f§<0fl§j£te. a 1 7 ta 1 8T^L 

timf8.kzti*'tiFmx'*>&. 

[00 4 3] a2 0Ji. (iffl • IB®SI£l£35 1 3b«i 

«ws:^. Nffl«aa{«f r -^«-en*h.ffi« ■ t*-y 

1^8&#s2 0 ai ~2 0'a»fcJ:oTfiH§«a»6p t*v h 
<0t'-y h»Mte3C»S*lT t'-y M££g§2 0 b(CA^$ 



tLXft-SZ iltl Nph'-y^t y b £ 5>J A^t^S LT 
itiDZtiZ . t'-y MS-^SOflf&Ija 1 8 1 
£. a2 0TH5SJiL ; S:v^<. Nil^S*i&T-*a>£ 
Hit. ttffi ■ t'-y h3E»W6¥fe^«*»(=; 0UtfA7J 
^-^#-^* { 1 OiSJga^-? 2>fiffl£S«fe<jW§0 ref 

re( £3lvvfc«ttA«rfia§ttS- ffl^T t' -y h fcSSW* 

[0 044] a2 1(4, ffiffl- t--yhSSiS2 0a 1 ~ 
2 0a„«i^&*t. a 2 1 AK^-fPITii, A* 
SfuttgSI&T-?* ( P = 1 ) t'-y Mc33a-fS0iJT 
tlt«t^t"*-4t. (,t/2<9Ss.'-«/2 
&6<-7C ) T'»4. 0*<O(;:S3a$fU (0<#£w/ 
2, -i/2<5^0 ) T'Ji, f^'OK^&Sil*. a 

2 1 BKTjcfpijT'ii. ms« (ts«) a. i.v mm m 

tfttl^tl ( P = 2 > t'-y b'^mZtlZ . 32 1 C [Z 
SrTWCJi. 2»5ci^Sfr'4 5• 7)£-f§filT'8fIcDSStS 
1~#3>I3*U *flWK:*4it6(aia*«*n-Wt (p = 
3) t'-y h'v^SftS. =5rfe. 02 1 Bta2 ICtC 

fcv^x, mwz-tntm&EMftiz&tiztzim 

[0045] ±^LfeJ:d(c. &W?ny r 4 iVbteWL 

fc»rn 7r^M /i«(f as^isaa^tt*^S5?m 
^mimmLtzmiz^xwffi-z. 

[0 04 6]a2 2(i, ±SEL/S«5aftt4tic*«CJ:* 

stofc-t-?,. mm&X'U, r>- ; f^2 2a*^fis 

ilTtfl^iTy^X-f •yf-2 2bSrii 1 5, o-y>fX 
T>r2 2ctA^I^ixS. d — MX7>'7'22ci> 
<biiJ^$fL^(i^(i. 2 2eC*JWt, fgl 

[0047] +raJliSSt«(l-^!i . i!3£^-SS 22gC 
fovvt. m2^gS^S?s2 2 f :oa^lfi-^(=J:0ii3a^ 

r^D^-^AyKfi^i. Q(=^$ii 

^>„ T-^n^-^^Vb'fi-f- 1 . Q(±, A/D^mH 
2 2hl:iJUT. T< S J9A**-XKV Hff# I - D . 

D. Q-D*>'rv^f-ri'^^2 2 i k:«t&$flS. T 
^y^y Hff-^ I -D . Q-DA'r^/Wf-T - 

p^i)-2 2 i t-ftix^-x'ty mm ■ m-^m.^it ■ 
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[0048] ^-xj<y nam • vg^m^-it ■ w®m>t 
&&2 2j cfc^Tii. mm ■ ^omar^a-tiL 

tl. ^<F>W&ik&ftfrtlXT : -?>V1-7\s9*r2 2 l Sr 

2 2miitLXyuyy-7f)^imU2 2 o k'7o/5 

fyMzLtztf-iX. ffig^tt«<^as83SA 5 «j££;h. 
i>. 3<^C. ^c$^WS?S{il^^^2 2k^fe'tg 

[0049] tt£&n»*>ttfteKtt*6 . VWl^ 

* 2 2 kfrL>w®mzm*iu lx. «&*Ht ■ 

S2 2 rli. ^-XKyFT-Jy^Ux-^fcLT I - 

?ir2-2 s £:frLTD/A338K2 2 t t^oT-tft-e 

[00 5 0] T^n^fi^ti. S&2^S8&fiSs2 2f CO 
3S^^<04f3S&S#l=ilG^t85l2 2uCiot 

-tt-2 2 vlZftftZtl. i*fi5^2 2v(^^T. Mt'l 

M&mn 2 2 d nwmmikhmntitih z t -ciwh 
&22\viz£r>xm*timmi$i\tzmzT> : r~)-*-< ••/ 

* 2 2 b £519 T yft 2 2 a(=i of . 
[00 5 1] Tn^'9-77'^iagS2 2pt7-a^5V 
^atSS?2 2o«i;, f'-f ^;Ha^«igi$:To^7A 
"Ctf^ 3 D S P (Digital signal processor) 7*0?^ 
A-BTBE=5rl&ai3»-Ci>& F P G A(Field programaable 
sate arrays)*>^^$ix-COS. Ta^^TVl^ir 
£82 2 p trn^5-7y/WaPS2 2 o<0«fiE£t£3S-3- 
« d fc **TttC. -r -r £;?'/VXaM«>*>Sr fc-f . IS 0 IT 

'simx'hh. ^)V^y\'9*r22 \ . 2 2s£$ij3j-f& 

^tKiot. FaP - Bf-^a-SHfc • fMM 

£fi£S 2 2 j fc Bf #-fk • FgiSSS 2 2 r Oft 

[0052] $mM-rn7 , yJ*-T-?><-*2 2 

2mti. rD^7^7";I^Wa2 2pfcgpS52 2otc 



( 0 0 5 3 ] H2 3te. Bf*Hk • K.-^j<,y Y10H&2 
2 rcofi?i£0!l£^-f . flMHT-^A^SfcliSffltnro 

ITIE« : -f-fkSs2 3b^ I }:^T^-f-fk$^. l£9iTj£J? 
#fkfs2 3 bcOUl^* i v;Uf-ri'^-9-2 3 c SrtfrLT^ 

-*j*yv?4 V^;WEWB2 3 dtc^^fi, ^tBSP 

[0 0 54] a»HW)3BirQ7r'f;Pfcfflaaft1»tt^) 
Ji^SrlT'Sr-SfcAtc. v/Pf-Tl^-tf-2 3 c lc(i. ^ 
o ■•/ hi/y X)VtfXJi 3 *t , — JgfflJHtV ^n-zb-^ 

xv-o-F-f < iSfA&mi&nt. mm. sslant 

filffl £:h,T V^SOFDM (Orthogonal f requency-di visi 
on multiplexing)^!!!^. J.**.? h/WtifciJt^^^iS 

t>(c — fo^wi&mMmxmm-ztix^hisyytv** 

[0055] WFX'ii. 02 3(cfcft«.^.-^A>' Kffl 

n • B§#®^~fk • if^^±^2 2 j (otoBnauzML 

X. OFDM^iH^, XlfhAMmSBtt&t* is> 

?>\s** v T&mmtcD 3 wmottiz^xwteft 

[00 56] ®24lzZ<omitZj:ZW£m&J8M!st:® 
SJLfcOFD Mffl^-^N'y FtK9l • Bf^fl^k • W8 

m&s.&nmicoffiis.mzK't. H2 4+co^-/f-2 

^-FfcT'WOmi-S^cOT'ft^. o^O. X>f -yf-2 
4 e . 2 4 f tmffl*- FTtt, 1 5*1. 

mmmtefe*:- Ft aw*- f fc-cjwB-c**, 

[0057] X^^^t^-^^'v Ka^-r i>^/W-r 

ymmmzt*). mm>wAZ&mzm%?&. t 
*t o rmmsmm& 2 4b iz&^x*-? v rffinmz 

24clZt3\,^Xi'VT)U7 ! -?frt>FFT?)mgrf'f *S 

y%L<n®&<?>>^i'frmmtiLT-?i.zm&zti&. ff 
T2 4 dizm^x*.f>ztitzm^&mmiffi&izmi 

b. mW3m&<?>feSlr**4 »/f24e, 24f(:fiWa 

[00583^7f-24e, 2 4 f #1 
ii^COOFDMaiSJaaS'ff'Sro. ^7f«<24e, 
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t v U o b >- .+01- £ 3b h ttb F F T (c i T /Hi* 
a?HS(c^L^#Ha.T-^ 2 4 htfftfiiSJrO^. 

[00 59] Sflt/S^-fo-/ hy^$-FFT24 
dClJ: ->tSi? ^^^^cofi-^lcM LX , 
!mgfS2 4g(=J:^TI$JfiH ; T&i\ fflHNKoAiHk 
ttttfctHW* . * «5»a««rtt36»fe»«tt4J«H 2 4 

i (~± ->XVmm^JS.LXV-^^ 2 4 kCISIiS-t*- 
iO«Hea**S2 4 Hi, 121 1. Ell 2t>J: 

i*. hi 3izmi,tzmmz*tm-ri>. 

(±. 01 lfrt>m2 2lz&\,ixmFILt:i,cr)X-t>&. ffl 

mmmi w 2 4 j izmmz tth . 

[0060]X>(7f24e, 2 4 f ** 1 WftHSTJi, 

fflLTWk» («xiuidv«) 24 i K&wxwam 

htih. 3Ht&2 4 1 <rfitftft**7 WW • WT)VS8& 
& 2 4 m iz X ~> X >> V 77W- 9 lz$m £ tlX Wk K> HIE 
flHME*fl:»2 4 til,zm^tlxm f )friEW^c^M.^{t 

tmhixt. %h\z, >^vt&m&zm^xvmw$ 
W&2 4 o{za\^x^m%^it^tirzmztm.^-v v 
A { ai^$ns. ^LLtz%mm±^smzta^ 

ill.. 

[ 0 0 6 1 ] 02 5 lCJ±i<0%BJte± &IBStt£A»£ 
tSSLLtzO F DMffl<-XA'> HSli • tiHHWt ■ U 

w&2 5 ax-?-! s yycnnm^t o . mwwxzz 

;W-f- fte&LX^r-Y 0 TmmmW& 2 5 b Kits V ">T 

• ^7 Ull^m&s 2 5 c (CiS V vC i' U T /l^r - A> <b F 
FT<0?$gL,1M >- V)V^mff—9\.Z 
m&ZiXh. FFT2 5<HZti^XX?lZtltzm^i) i ffl 

•fLS§2 5 efcioT^fctftTfcfut&fc^WI/ • >U 
T)VS&m 2 5 f (CtSV \X is V T>Vt- 9 WSmS it 

rriE#fT&*rfu *£>«w**«9fc»2 5 ht^M$ 

[0062] &K*£^$iO£j£(coVvcl&B8-f &. Sfl 
h^t^^mihX^hmk'M cyh s/vtf/U 2 5 



£82 5 k{c£vvc;N'5V;U£«Sar-*te^&;5fi*: 

f^{cf6?m^^Ss 2 s i izmszixz. mM&&&2 

011. 01 2fcil/. 01 3(C^t3tfllfiKMC»l&^ 
£. ±&Ltiimi&fj < ^>>X? 2 5rnlZsmZtlX . B£ 

WHts 2 5 h t smw^aj* & . 

[ 0 0 6 3 ] m2 6 £li£«>!l9!IC £ £?i<iS?S&i=j£fS£ 

^-f Sy^ilSSS52 6aT"^-<$>-^P)aj$-i:0. R 
l52 6bKtJV^^-vyr^aSS«rRXSS-e-i.. RSS^ 

■e-fca. mi&m ■ mt&2 e c tzz-ixmi&wi.bmw 

fthtlZ. •f<7)tti?3!c^LTM , )fTIE^m^'(bS2 6 
fcS 2 6 e (Cfe^-C J> b& ttb±fkZ tltzUiSA 9 26 

j (zimz nx \,*su^*m»xw&a.m&*vb 
[0 0 64 3 mz. wmmco&jtuz^ixfflin-tz . ^ 

S9H 2 6 g (its V \X h h tfr&ffi $ tLX V >S <^ 

tS^TIS^-d 7 r ;l^<r ^-S . 117D 7 r -f ivn?—? 
VisVTJls ■ f^y)y)V^m^2 6 hCJSUT/^l'^f 
-*(C^*ftfcttfcW85«»»£l*»2 6 i fcJ: oT 
igfiSHA^^iii.. .lOfeKSssotSJSiiH 1 1, 01 
2JiiV, 0 1 3 (c^ Ltzffif$.mzttm-& . 
lg®i(i U ISA 9 2 6 j (Ciaii$ tLT , si^-fi-f-fksi 2 

r -f /WiaSffitt • ^<tS2 6 c (C . 
[0065] 027 (C(±; <7)&mzi &W®m&J&l/s£ 

a^ffc • w®mL®M<7im2comrfLM£7frt. a^js*x 

94 X>mW&21 z.X-94 5 >^<0R»Sri: 0. R 

S2 7btt>V^T^-r 'JT^jS^C«:R»$^*. R8H2 
*fctt. 5£&ii • ^fkS2 7 c(~ J: o-CiSKSit^h* 5 
ftJ^jl & . *«oaja C» LTtt 9 ITiEflF*a^flS» 2 7 

dci->Ti»»3friE??^Koa-f<ft:* I tT*«h.T. fff^a-^ 

fl:§|2 7 e hZte^Xhhfrttb±®.Z1X\/ : JA9 2 7 k 
h.X v ^HSyHSrffli. vc Bf#tfOS^-ft*<tf 

[00663 mz. mmn&iLtz^xmtti . ^ 
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MH2 7 gt,-iiKyX$>t>frt#>M:ffi21\Z\.iZm$.'U 
o -y h is>X)V2 7 f tfflRljS^^ixS . 9t*8A 

tf->'J7VU • ^•7WUS3SS2 7h(=fcV^TFFT^-f 

— ^JiF FT 2 7 i»=J:oTHi«B^«B(tS;h.Tg 

*B«a^»2 7JfcJ:oT«HH^£rtS;h.*. * 
5O4/£Ss<7)«tj£i;i0 1 1. HI 2i>J:tf01 3<,Z3pLti 

mmznm-th. ±&LtzW£mi\'isx? 2 1 ktcie 
zk. ti&itsmm7-uyTjMzw&fo-mim2 7 

[ 0 0 6 7 ] 02 8KI2iO?&BjjicJ:S¥mSi£j£35£ 

• ?5^il^cg?^m 1 OflU*W&5i*f. A7J3 
iife^-XAN y^llf^? /W-r- * IZM LX> -y 

$.>7mm2B,a.x-94 ^yycmmk*. 9. 

PHH/</^*#<SC«lfrt6. ATlSil^-.X 
v ? y F f* < V^)V"f—9\.zn LX** 'J TJ9«SRnjRff 

frflL ^ftH2 8ctci^T^bt» i: ?T*>fLl». -£<7)ffi7J 
IzMLXMk 0 ITjEfiHMWfcS 2 8 d «fc o Tf£ 0 iTJE 
r&nm&fttf'fTtotlX . BS^a-^-ffcS 2 8 e tCfc I VC 
£>^>*> t*>£jfiSiiUS''** 2 8 j {Ci£«$*lTV^S5 

[0068] <^»c. mm(?)£iSLiz^xmit&. * 

A Zttiiii-fh , SflL^M o y h^ytf/K±«3R»ffl 
raS2 8 gK*J^T»^*»t«)ft«$ilT^**a^'f 
a y F i,y*)V2 8 f tfflB9iSS:^fcixS. S^tsm 

!;y'JT^ • ^ <7 l^/l«S 2 8 h (cii ^t^f5 l/Zl'f 

-9\,zm&*titzmzwm>&&M2s nzx^xvm 

mffi±tS&tih. £«0&JS»«0flMttlBll 1. 01 2 is 
J: . 0 1 3 fc* L fcUMU=tt(W Z . £M ttzwm 
MWJX9 2 8 j CtettSflT . «HHE*HfcH2 8et 

[ 0 0 6 9 ] 02 9 f,zii^<r>%mzi. 2>msm±l&3i9Z 

^«^t- IB*a4A»O»2<0flliR«feSrr. A^$ 
iUz^-xy \'y KS^r -f V9)\rr—9 izft LX^ir 
F 9 A 5 >ynmU2 9 a.X'9 4 5 V ^<0|5J8!£ t 0 . 
PISH' t *»fcffi»-f § . 4 *: . A7J $ ftfc^-X 
Ay Ft -f =J9^f-9iziiLX^ U rfflttiRRffitt 
2 9b(Ci3V^T^+';r^jSfSSr|5l«B$^S. RW^-tt 
fctt. ^t$S2 9cK.J:oT^fl^m>ft-i>. *?)ffi7J 
t:StL"ttR9ITjE8r*a*fl:»2 9 dt J: oTHOITjE 



rr^tOi&^-iWrifrixX . Bf^?S^tS2 9 e fcfcWt 

[0070]SC. «S^^)^t=ov^TiJlBH-rS, 
IS8S32 9 g«=*J«r>Tft^*»U.iWMB3iut*ft/Vny 
|J7* • ^ : yU^^m^2 9hiZii\.^X^7V)U7 : -9 

o x mmnm.mz$m § frc enii»^jgiftis^tt*^t« 

?ftS. eJK&raifiS»»tta><5>f&«tt£j£»2 9 j tcJ: 

otie«jiA''M?n h . - o*«s^fi£(i0 1 1 . 
01 2feit>\ 01 3 tc^ Ltzmmznm-fz . 
!ti&s?ii(±U'> ; x^ 2 9 kciees tvt . H&^m#<ts§ 

29efcSJligS^aj*Sil6. ^L^jiMro 
7 r /UJi^kS 29c(3i,tt^S^l6. 
[0 07 1 ] H3 0KJ±c:<o»WcJ:&*Mftt4j«»t 
5fSKL^^y^^-v DTKffl^-X^V HSR • « 

ilfc's-X/O FftlgT -f 'J9)V^f- 9 IZM LX^ir y 
Y94 $.>9mm&3 0a.X'94 5 X ^«0|S|XBSr fc 0 , 

A'yHf< 9izttLx*vv rmwamms 
/ttt, 3 o c ic j: xmLtfift mis . -e^ai^ 

m^ittf'iftetlX . B»-9«^ffc» 3 0 e ICfc V S. 

[0072] yctc, 8?MI<04j«JCOV^rRW*. - 
«6<P5:^kSi±. WJWn, h S'S'iftldfrJMU 

*<?>i/y*)i-&&mLxhhmcomfeT)i>2rvxMz£ 

SrF I R(Finite Impulse Response) 7 <t /U9X-Z&&.L 

lf&mffi8%<r)W$i%J<:5X-9X'$>Z>b%z.t>tih. * 
ZX\ ^fKtS3 0cc07 <)V9<r)m£r-9-kmm$. 

ftf£<±01 1,11 2t5i^. 01 3tc*L.3tflfcSt» 

is-ri>. ^(KLTti^si^uvx^sogtcieif^tL 

[ o o 7 3 ] 03 hc03 o(omm.mftx-mm-rzmt 
S3 oc (omtftm*™-?. mtmzm^titz^timm 

®.T-9tfU~Jx9 3 1 a, — 3 1 a n _,A>'8i{£agit3*t 
)t^7M^y^l:t>'7 , 'Jyy'7D7 ^ S t=|Hg£ 
^. Ui/'X^3 1 aj-3 1 aM-^A^-f-^fciZ/tii 
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XT-fimm-lRttilS 1 c fc«5g^^S3 1 b,~ 
3 1 b n {C«^?^|,. {%mL&®3 1 cTte. LMS 
(Least Mean Squares) TyL-rfy XA^li, RLS (Rec 
ursive Least Squares) TtV 1 U t i -^T{&KA { ± 
j£$ftS. 

[0074] ffi8£l£9B3 1 c t^Sft/rflBfcWMf 

nm»3 1 b,-3 1 b.cm^sfL. ttaaj*c,~c B 

il^i/'^3 1 a,~3 lan-.^AttS^x-^tcOWAi 
£fi££ft£>. C:tOSA { S*^A^3DSC5l3 1 dfcAA 
3Ug£3 1 daffiftibOU yf-3 1 e, 3 1 f 
KAflSita. 1 e. 3 1 f A*l«J5«aECS 

Vtf/USrSfi • AAL*:*£I2. -yf-3 1 e, 3 1 
i A* 2 OttSiCftSdft.. 7 ;P^fla8tfl5fMNE*«rT«:i3 
tlh. £4)fc*,.JlJjH*3 1 d0)&jj&X<( y^-3 1 
e. 3 1 f £tf-LT$&2S3 1 g. 3 1 hfcAAStu 
ftfe36»t»ft«S#lTV^«/^Oy 1 i b 

owMtffcnztih. vmt. m&SEj&m 1 cc&*& 
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